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ABSTRACT : 

PURPOSE: To obtain the process for reproduction of the metallic 
mold for 

embossing a relief hologram which faithfully duplicates a hardly 
breakable 

master plate usable many times in a short period of time by a simple 
method. 

CONSTITUTION: The uncured liquid of a UV curing resin having a 
good release 

property after curing is applied on a photoresist 2 having rugged 
patterns and 

is irradiated with UV rays by which the UV curing resin is cured at 
the time of 

producing the metallic mold from the rugged pattern surface of the 
photoresist 
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which is exposed with the inteference fringes of the hologram. The 

photoresist 

is thereafter peeled to produce a resin master plate 9. A resin 
plate 11 made 

of the UV curing resin is produced by repeating, &ge;l times, the 

stage similar 

to the duplicating stage of the resin master plate 9 from this master 
plate . 

The metallic mold 18 for embossing the relief hologram is produced 

from the 

resin plate 11 by repeating, &ge;l times, the duplicating stage by 
technique of 

any among electrocasting plating, chemical plating and vapor 
depositing. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 


DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention — reUef hologram embossing — public funds — relief hologram 
embossing characterized by creating the master version used for reproducing the metal mold for resin 
embossing usable by the easy approach many times about the manufacture approach of a mold from the 
photoresist on which the interference fringe of a hologram is especially recorded as a detailed 
irregularity pattem — pubUc funds — it is related with the manufacture approach of a mold. 
[0002] 

[Description of the Prior Art] The hologram in which the concavo-convex pattem equivalent to a 
hologram interference fringe was formed at the front face thru/or rear face of transparence resin is 
known as a relief hologram, and preparing the layer of the transparent body with which a metal or resin 
differs from a refractive index in the relief side, and making it a reflective mold is also known. Such a 
relief hologram is manufactured by turning up press embossing of the metal mold which carried out the 
allocated type of the concavo-convex pattem of a hologram interference fringe, although the laminating 
of the above reflecting layers was carried out to a thermoplastics fihn or its front face. Signs that press 
embossing of the imprint foil of a reflective mold reUef hologram is carried out are shown in drawing 3 
as an example. That is, the reUef side of metal mold 27 is periodically embossed by a reflecting layer 24 
and the resin layer 23 by through and applying high pressure between a printing cylinder 26 and an 
impression cylinder 28, and making it rotate like an arrow head, heating, between the printing cylinders 
26 and impression cylinders 28 which twisted the metal mold 27 which has a hologram relief pattem for 
the embossing material sheet 25 by which the laminating was beforehand carried out in the order of the 
base material fihn 21, stratum disjunctum 22, the resin layer 23, and a reflecting layer 24 around. In 
addition, after embossing a hologram relief pattem on a thermoplastics film, a reflective mold rehef 
hologram may be created by preparing a reflecting layer in an embossing side. 
[0003] By the way, conventionally, as shown in drawing 4 (1), after exposing a hologram interference 
fringe to the photoresist applied on the glass plate 1, such metal mold for rehef hologram embossing is 
developed, and forms fu*st the concavo-convex pattem which is equivalent to a photoresist 2 at a 
hologram interference fringe. Subsequently, as shown in drawing 4 (2), golden 3 grade is vapor- 
deposited in the concave convex, electric conduction-ized processing is performed, and nickel is plated 
on it (electrocasting). The photoresist 2 of a relief pattem is removed after nickel plating of a certain 
amount of thickness, and the duplicate 4 as shown in drawing 4 (3) is obtained. This duplicate 4 is called 
a master and becomes the original for manufacturing the 2nd duplicate (mother) 6 of henceforth 
plurality. The 2nd duplicate (mother) 6 as mold release processing 5 was carried out to the dupHcate 
side, and the again same nickel plating as the above was performed and showed the master 4 to drawing 
4 (4) is obtained. Although this mother 6 may be used as metal mold for embossing, the 3rd duplicate 
(stamper) 7 as shown in drawing 4 (5) is created still more nearly similarly, and this is used as metal 
mold. Usually, since much same metal mold is need in order to emboss a relief hologram in large 
quantities, a mother 6 is reproduced two or more sheets from a master 4, and two or more stampers 7 are 
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further used from a mother 6, reproducing them. In addition, technique, such as vacuxmi evaporationo 

and chemical plating, may be used instead of the above electrocasting plating. 

[0004] 

[Problem(s) to be Solved by the Invention] However, in such a conventional duplicate approach, in 
order to have produced the master 4 from the photoresist 2, for plating, long duration is required, and the 
ingredient of a photoresist 2 changes with the heat and acids under plating bath, the shape of toothing 
collapses, there is a fault that a faithful dupUcate is not obtained, and only the master 4 of one sheet has 
been created from the photoresist 2. Since there was a limitation in moreover reproducing a mother 6 
from a master 4, there was a problem that not much many mothers 6 could not be reproduced. 
[0005] this invention is made in view of such a situation — having — the trouble of the conventional 
techniques with the above purpose — solving — an easy approach — a short time — many — relief 
hologram embossing which creates the master version which can reproduce the metal mold of several 
sheets faithfully, and in which prolonged preservation is possible - public funds - it is offering the 
manufacture approach of a mold. 
[0006] 

[Means for Solving the Problem] relief hologram embossing of this invention which attains the above- 
mentioned purpose — pubHc fimds — the manufacture approach of a mold In the approach of exposing 
the interference fringe of a hologram and manufacturing the metal mold for relief hologram embossing 
from a photoresist irregularity encaustic side [ finishing / development ] The non-sclerosing solution of 
the good ultraviolet-rays hardening resin of the mold-release characteristic after hardening is applied on 
the photoresist which has a concavo-convex pattern. By stiffening ultraviolet-rays hardening resin, 
exfoliating a photoresist after that, producing the resin master version, and repeating the process of 
reproduction and the same process once or more from the resin master version by irradiating ultraviolet 
rays It is the approach characterized by producing the resin version made of ultraviolet-rays hardening 
resin, and producing the metal mold for relief hologram embossing by repeating electrocasting plating, 
chemical plating, and the process of reproduction by which technique of vacuiun evaporationo once or 
more from the resin version. 

[0007] In this case, two or more middle resin versions are produced according to that process of 
reproduction and the same process from the resin master version, two or more produced middle resin 
versions are arranged in juxtaposition, and if the resin version which performs any of electrocasting 
plating, chemical plating, and vacuum evaporationo they are according to the same process of 
reproduction as the above is produced, the metal mold (the multiple version) of a large area which can 
reproduce many same relief holograms by one embossing is producible. 

[0008] In addition, it is desirable by reproducing by performing nickel electrocasting plating for the 
resin version, and repeating the same process of reproduction once or more to produce the metal mold 
which consists of nickel as metal mold for relief hologram embossing. 

[0009] 

[Function] In this invention, the non-sclerosing solution of the good ultraviolet-rays hardening resin of 
the mold-release characteristic after hardening is applied on the photoresist which has a concavo-convex 
pattern. Since ultraviolet-rays hardening resin is stiffened, a photoresist is exfoliated after that and the 
resin master version is produced by irradiating ultraviolet rays Since the time amount for an allocated 
type is very short and gives neither heat nor a chemical change to a photoresist as compared with the 
approach of performing direct nickel plating etc. on a photoresist like before, and creating a metaled 
dupHcate The shape of toothing cannot deform, but it can reproduce faithfully, and, moreover, the resin 
master version of two or more sheets can be produced from one photoresist. 

[0010] In this invention, moreover, by repeating the process of reproduction and the same process once 
or more from the resin master version Since the resin version made of ultraviolet-rays hardening resin is 
produced and the metal mold for relief hologram embossing is produced by repeating electrocasting 
plating, chemical plating, and the process of reproduction by which technique of vacuum evaporationo 
once or more from the resin version Even if it reproduces the resin version from the resin master version 
many times, the shape of toothing of the resin master version does not break, or it does not deform. 
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Therefore, many resin versions of a faithful concavo-convex pattern can be reproduced, and a lot of 

duplicate is attained as compared with the conventional approach. 

[0011] 

[Example] the following and a drawing — reference ~ carrying out ~ relief hologram embossing of this 
invention — pubUc funds — the manufacture approach of a mold is explained. Drawing 1 is drawing 
showing the process which enforces the manufacture approach of this invention, first, as shown in 
drawing 1 (1), after exposing a hologram interference ftinge to the photoresist 2 applied through the 
support layer 8 on the glass plate 1, is developed and forms the concavo-convex pattem which is 
equivalent to a photoresist 2 at a hologram interference fringe. This process is known well. 
Subsequently, the non-sclerosing solution of the ultraviolet-rays hardening resin which consists of epoxy 
acrylate which added release agents, such as silicone, on the photoresist 2 which has a concavo-convex 
pattem although it is one of the important processes of this invention is applied, and the dupUcate 9 as 
made harden coating liquid, exfoliated from a photoresist 2 and shown in drawing 1 (2) is created by 
irradiating ultraviolet rays. Here, since a duplicate 9 exfoliates completely from a photoresist 2, it can be 
created two or more sheets from one photoresist 2. This dupUcate 9 becomes the matrix which takes 
much 2nd resin duplicate henceforth, and calls it the resin master 9 henceforth. Thus, like before, the 
approach of creating the duplicate 9 using ultraviolet-rays hardening resin from the photoresist 2 which 
has a concavo-convex relief side has the very short time amount for an allocated type on it as compared 
with the approach a direct line creates the metaled duplicate 4 ( drawing 4 (3)) for nickel plating, and 
since it gives neither heat nor a chemical change at a photoresist 2, it has the features which the shape of 
toothing cannot transform but can be reproduced faithfully. In addition, what is necessary is to just be 
based on an approach as concretely shown in drawing 2 , in order to take a duplicate 9 from a 
photoresist 2. Namely, what is necessary is just to make it irradiate ultraviolet rays from a film 31 side, 
hanging down ultraviolet-rays hardening resin sheep sclerosing solution 30 on the relief side of a 
photoresist 2, carrying on it the films 31, such as PET which carried out adhesion processing, and 
extending sequentially from film 31 rear face with the laminator of hand roller 32 grade. 
[0012] Subsequently, many resin versions 10 as shown in drawing 1 (3) are reproduced by applying on 
it the non-sclerosing solution of the ultraviolet-rays hardening resin which consists of epoxy acrylate 
which added release agents, such as silicone, and irradiating ultraviolet rays similarly, from the resin 
master 9 created by doing in this way. Under the present circumstances, even if it reproduces from the 
resin master 9 many times, the shape of toothing of the resin master 9 does not break, or it does not 
deform. Therefore, much faithful duplicates 10 can be taken. This point is the big difference from the 
master 4 of conventional drawing 4 (3). 

[0013] Next, although the duplicate 1 1 of ultraviolet-rays hardening resin as shown in drawing 1 (4) is 
similarly created from the resin version 10, this process is not necessarily required. However, it is a 
required process, when arranging two or more resin versions 10 in juxtaposition, for example and 
reproducing the multiple version 1 1 of one sheet. 

[0014] Thus, in the process shown in drawing 1 (5), the obtained resin version 1 1 or 10 is stuck on a 
metal plate 13, applies the silver paste 14 to an edge, vapor-deposits golden 12 grade to the relief side, 
performs electric-conduction-ized processing, performs nickel plating (electrocasting) on it, and creates 
the metal master 15 as exfoliates and showed the resin version 1 1 thru/or 10 to drawing 1 (6) after nickel 
plating of a certain amount of thickness. After this, are the same as that of the conventional approach, 
and mold release processing 16 is carried out to the duplicate side of a master 15. It is made still the 
more nearly same, although the again same nickel plating as the above may be performed, the mother 17 
as showed drawing 1 (7) may be reproduced and this mother 17 may be used as metal mold for 
embossing. The 3rd metal duplicate (stamper) 18 as shown in drawing 1 (8) is created, and this is used 
as metal mold. Usually, a mother 17 is reproduced two or more sheets from the metal master 15, and two 
or more stampers 18 are further used from a mother 17, reproducing them. In addition, technique, such 
as vacuum evaporationo and chemical plating, may be used instead of the above electrocasting plating. 
The metals used for plating may also be not only nickel but other metals. Furthermore, electron ray 
hardening resin can also be used instead of ultraviolet-rays hardening resin. 


http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 


4/4/06 


JP,05-035173,A [DETAILED DESCRIPTION] 


Page 4 of 5 


[0015] Therefore, since what is necessary is just to create metal mold 17 or 18 through the process after 
drawing 1 (3) again although the metal master 15 hurts, the same metal mold of the shape of toothing 
almost faithful to infinity is producible with one exposure of a photoresist 2, development, and a 
duplicate. 

[0016] the glass plate top of the thickness of 12mm of examples — as a support layer — silane coupling 
agents, such as HMDS (hexamethyldisilazane), and BSA (bis-aceto azide), an organic KURORU silane, 
- applying a it top ~ as a photoresist ~ the product made from SHIPURE - using the dry plate which 
applied 2.5 micrometers and constituted AZ-1350J, it exposed as a rainbow hologram, negatives were 
developed by AZ developer made from SHIPURE, and tiie relief hologram original edition was 
obtained. 

[0017] On the relief side, sihcon resin was mixed, the non-sclerosing solution of the epoxy acrylate 
which added the ultraviolet-rays sensitizer was hxmg down, and the resin master whose thickness of 
ultraviolet-rays hardening resin is 30 micrometers was produced by the approach of drawing 2 . Under 
the present circumstances, two UV irradiation to a resin master was performed 10 times with delivery at 
the rate of 10 m/sec using the IkW black light. In addition, the resin master exfoliated from the 
photoresist completely and was able to produce the resin master again from said photoresist. 
[0018] The same process was performed twice and the resin version for nickel plating was produced. 
This resin version was stuck on the stainless plate, the silver paste was applied to the edge, gold was 
vapor-deposited to that relief side, electric conduction-ized processing was performed, the plating bath 
presentation was prepared suitably, and it plated with sulfamic acid nickel-plating equipment for 2 
hours. Consequently, the nickel master with a thickness of 100 micrometers was obtained. 
[0019] After carrying out BEKU processing of the obtained nickel master, the hydrochloric acid washed, 
dichromic acid performed mold release processing, it plated with the same sulfamic acid nickel-plating 
equipment as the above for 2 hours, and the nickel mother with a thickness of 100 micrometers was 
obtained. 

[0020] By plating of 1 hour, the nickel stamper with a thickness of 50 micrometers was obtained 
similarly. The degree of hardness of the obtained metal mold was Vickers hardness Hv500. 
[0021] Using this metal mold, it carried out like drawing 3 , the reflective mold relief hologram imprint 
foil was embossed, and the good imprint foil was obtained. 

[0022] Although ultraviolet-rays hardening resin reproduced the resin version 12 times from the resin 
master obtained as mentioned above, there was no difference according to rank between the version 
obtained with the 1st duplicate, and the version obtained in the last time. Moreover, although it 
reproduced after saving a resin master on the 400th, the difference according to rank was not accepted 
between the versions obtained with the 1st above-mentioned duplicate. 
[0023] 

[Effect of the Invention] it explained above ~ as - relief hologram embossing of this invention — public 
fiinds - according to the manufacture approach of a mold The non-sclerosing solution of the good 
ultraviolet-rays hardening resin of the mold-release characteristic after hardening is applied on the 
photoresist which has a concavo-convex pattem. Since ultraviolet-rays hardening resin is stiffened, a 
photoresist is exfoliated after that and the resin master version is produced by irradiating ultraviolet rays 
As compared with the approach of performing direct nickel plating etc. on a photoresist like before, and 
creating a metaled duphcate, the time amount for an allocated type is very short, and since neither heat 
nor a chemical change is given to a photoresist, the shape of toothing cannot deform but it can reproduce 
faithfiilly. 

[0024] Moreover, since according to the approach of this invention the good ultraviolet-rays hardening 
resin of the mold-release characteristic after hardening is used for the resin master and ultraviolet-rays 
hardening resin can be completely exfoliated from a photoresist, the resin master of two or more sheets 
is producible from one photoresist. By moreover repeating the process of reproduction and the same 
process once or more from the resin master version Since the resin version made of ultraviolet-rays 
hardening resin is produced and the metal mold for relief hologram embossing is produced by repeating 
electrocasting plating, chemical plating, and the process of reproduction by which technique of vacuum 


http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 


4/4/06 


JP,05-035173,A [DETAILED DESCRIPTION] 


Page 5 of 5 


evaporationo once or more from the resin version Even if it reproduces the resin version from the resin 
master version many times, the shape of toothing of the resin master version does not break, or it does 
not deform. Therefore, many resin versions of a faithful concavo-convex pattern can be reproduced, and 
a lot of dupUcate is attained as compared with the conventional approach. 


[Translation done.] 
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